Cryospectrokinetic evidence for the mode of reversible binding of neocarzinostatin chromophore to poly(deoxyadenylic-thymidylic acid).
The spectra of neocarzinostatin (NCS) chromophore during its reversible association with poly(dA-dT).poly(dA-dT) [poly(dA-dT)] were recorded (at intervals of 17 ms or more) by a cryospectroscopic method. Examination of the spectral changes of a drug during its interaction with DNA has not been previously reported. Such studies indicate binding of chromophore to poly(dA-dT) is a two-step process in which the spectral properties of the intermediate poly(dA-dT). NCS chromophore species closely resemble those of the final equilibrium species. On the basis of cryokinetic studies (at single wavelengths) carried out at low temperature (2 degrees C), the following proposed mechanism of the DNA-drug (PD) interaction was quantitated: (Formula: see text). In analogy with the other reports on the kinetics of drug-DNA interaction, (PD)I and (PD)II could represent externally bound and intercalated complexes, respectively. However, since the spectra of (PD)I and (PD)II are closely similar, it can also be proposed that (PD)I and (PD)II represent two forms of an intercalated complex. The rate and equilibrium constant for each step were determined by examining the kinetics of the forward and reverse reactions. This was accomplished by determining the polynucleotide concentration dependence of the apparent fast and slow first-order rate constants observed during a double-exponential increase in transmittance (at 330 nm) associated with the binding and the apoprotein-induced dissociation rate constant of the chromophore from poly(dA-dT). The opportunity to use apoprotein, instead of a detergent, to follow the kinetics of the reverse reaction provides a novel approach to these studies.(ABSTRACT TRUNCATED AT 250 WORDS)